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perature being recovered as well as the volume. The 
sole result of the cycle is that heat is raised from a 
lower to a higher temperature. Since this is assumed 
to be impossible, the supposition that the operations 
can be performed without external work is to be 
rejected—in other words, we must regard the radia¬ 
tion as exercising a pressure upon the moving piston. 
Carnot’s principle and the absence of a pressure are 
incompatible. 

For a further discussion it is, of course, desirable 
to employ the general formulation of Carnot’s prin¬ 
ciple, as in a former paper. 3 If p be the pressure, 
6 the absolute temperature, 


6 



(29), 


where Mdv represents the heat that must be com¬ 
municated, while the volume alters by dv and d$— o. 
In the application to radiation M cannot vanish, and 
therefore p cannot. In this case clearly 

M = U .(30), 

where U denotes the volume-density of the energy— 
a function of 6 only. Hence— 

6 fe= v+ t .( 30 . 


If we assume from electromagnetic theory that 

P=i U.(32), 

it follows at once that 


Uo004 .( 33 ), 

the well-known law of Stefan. 

In (31) if p be known as a function of 6 , II as a 
function of 0 follows immediately. If, on the other 
hand, U be known, we have 


and thence 


U 


( 9 3 





. . ( 34 )- 

Rayleigh. 


“ Atmospherics ” in Wireless Telegraphy. 


The greatest difficulty in wireless telegraphy is due 
to atmospherics. I believe that every attempt to pre¬ 
vent these sudden shocks from entering the receiving 
apparatus in important stations has failed. Now Mr. 
S. G. Brown has wires stretched horizontally from 
his house to his stables in Kensington at about 40 ft. 
from the ground ; he receives all the ordinary' messages 
and time signals with practically no sign of atmo¬ 
spherics. Of course, lessening the height of high 
antennae lessens the energy received, but it seems 
that the diminution of the blow is much greater than 
the diminution of ordinary signals. One of Brown’s 
latest relays magnifies the currents in the receiving 
apparatus one hundred times, and he expected that 
the signals would be well received, in spite of the 
lowness of his wires, but he was surprised to find 
that the blow, the atmospheric, had almost altogether 
disappeared. In fact, there was no blow to magnify. 
I believe that the Salcombe Hill Observatory arrange¬ 
ment for receiving time signals is also free from atmo¬ 
spherics, its antennas being quite low, and a Brown 
relay being used. 

If the following explanation of this curious pheno¬ 
menon is correct, it ought to be eaSy to destroy 
atmospherics however high the antennae may be. 

An antenna is affected by rays of all frequencies 
because its vibrations are damped by resistance, 

a “ On the Pressure of Vibrations,” Phil. Mag:, iii,, p. 338, 19 2; “Scien¬ 
tific Papers,” v., p. 47. 
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although it is, of course, most sensitive to rays of its 
own frequency. An atmospheric is of the nature of a 
sudden shock; it consists of rays of all frequencies,- 
and particularly of rays of all sorts of very high 
frequencies. Suppose the frequency of the antenna 
to be anything from 50,000 to 300,000 per second; let 
us say 100,000. I take it that houses and trees are 
very imperfect antennas the frequencies of which are 
probably much greater than 100,000 generally, 
although sometimes less. When rays are proceeding 
horizontally the asther in the neighbourhood of trees 
and houses is therefore greatly robbed of all energies 
which accompany waves of high frequency. In fact, 
all rays of frequencies corresponding to the frequen¬ 
cies of trees and houses are absorbed, and a low 
antenna of frequency 100,000 receives but little energy 
of other frequencies than its own, and therefore little 
of the “ atmospheric ” blow. If this explanation is 
correct, it is only necessary to surround a receiving- 
antenna by numerous others of all sorts of high 
frequency. If I am right it is scarcely possible to 
receive atmospherics in the middle of a large city 
unless the ground is much higher than neighbouring 
ground, just as we know that an ordinary house in 
the middle of a city is never struck by lightning. 

My explanation cannot be complete, for the man 
in charge of a coast station in the Mediterranean states 
that he has difficulty in receiving signals because dis¬ 
turbing atmospherics are so numerous, whereas ships 
in the neighbourhood, or even five miles away, are 
comparatively undisturbed in their signalling. Now 
these ships are far away from trees and houses. 

Again, Mr. Brown tells me that although he receives 
no atmospherics from great distances, his signals are 
certainly disturbed by local thunderstorms. In fact, 
he can predict the coming of a thunderstorm when 
it is probably twenty miles away. My explanation 
may be defended by saying that the fronts of the 
Maxwell waves are not vertical in such cases. Again, 
I have been told that without altering the antenna 
at a receiving station, if we tune it to a lower fre¬ 
quency, there is more disturbance from atmospherics. 
It is possible that this is not generally true, but only- 
true for certain stations, and, if so, my explanation 
may escape censure. John Perry. 

December 30, 1913. 


Columbium versus Niobium, 

At a meeting of the council of the Internationa! 
Association of Chemical Societies in Brussels, last Sep¬ 
tember, a committee on inorganic nomenclature, among 
other recommendations, endorsed the name and symbol 
“niobium” and “ Nb,” for the element which was 
originally named columbium. As this recommendation 
is historically erroneous, a brief statement of the facts 
appears to be desirable. 

In 1801 Hatchett, an English chemist, analysed a 
strange American mineral, and in it found a new- 
metallic acid, the oxide of an elemert which he named 
columbium. A year later, Ekeb;rg, in Sweden, 
analysed a similar mineral from Finland, and dis¬ 
covered another element, which he called tantalum. 
Wollaston, in 1809, undertook a new investigation of 
these elements, and concluded that they were identical, 
a conclusion which, if it were true, would have 
involved the rejection of the later name, and the 
retention of the earlier columbium. The accepted 
rules of scientific nomenclature make this point clear. 

For more than forty years after Hatchett’s discovery 
both names were in current use; for although Wollas¬ 
ton’s views were accepted by many chemists, there 
were others unconvinced. In 1844, however, Heinrich 
Rose, after an elaborate study of columbite and tanta- 
lite from many localities, announced the discovery of 
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two new elements in them, niobium and pelopium. 
The latter supposed element was afterwards found to 
be non-existent, but the niobium was merely the old 
columbium under a new name. That name in some 
mysterious manner was substituted by the German 
chemists for the original appropriate name, and has 
been in general use in Europe ever since. In America 
the name columbium has been generally preferred, and 
was formally endorsed by the Chemical Section of the 
American Association for the Advancement of Science 
more than twenty years ago. In England, also, 
columbium is much used, as, for example, in Roscoe 
and Schorlemmer’s “Treatise on Chemistry,” Thorpe’s 
“ Dictionary of Applied Chemistry,” and the new 
edition of the “Encyclopaedia Britannica.” 

The foundation of Rose’s error seems to have been 
an uncritical acceptance of Wollaston’s views; for he 
speaks of all the minerals he studied as tantalite. 
He also, at least in his original memoir, claims that 
the atomic weight of niobium is greater than that 
of tantalum, and here he was obviously wrong. 

In short, the name columbium has more than forty 
years’ priority, and during that interval was accepted 
by many chemists, and was more or less in current 
use. To employ the name niobium is not only un- 
historical, but it is also unfair to the original dis¬ 
coverer, meaningless, and without any justification 
whatever. Furthermore, it injures the splendid repu¬ 
tation of Rose, for it perpetuates and emphasises one 
of his few errors. The recommendation of the com¬ 
mittee above-mentioned should not be accepted, for it 
is opposed to the established rules of priority. 

F. W. Clarke. 


and those obtained by means of our reagent on the 
same surface after repolishing, and these patterns 
have proved identical. Beyond this, however, the 
new method of etching by the electro-chemical deposi¬ 
tion of another metal promises to open up many 
possibilities in the study of the structure of metals, 
but these we have not yet had time to work out. 

Walter Rosenhain. 

The National Physical Laboratory, 

(Wernher Metallurgy Laboratory), 
December 31, 1913. 


Dr. J. F. Thorpe’s “Caged” Compound. 

As Dr. J. F. Thorpe has apparently found difficulty 
in representing his newly discovered tricarboxylic acid 
bv a formula in the plane of the paper (vide Proc. 
Chem. Soc., vol. xxvii., p. 347), may I suggest 


C 0 2 II 



II 0 2 C.C -C.CO„H 

as being as good as the one he suggested if not 
preferable to it. 

A “ caged ” cube compound, C 8 X 8 , could similarly 
be advantageously represented by the projection 
formula :— 

.X 


A New Etching Reagent for Steel. 

W'hat 1 believe to be a novel and useful reagent for 
the etching of steel specimens for microscopic exam¬ 
ination has recently been w'orked out in this labora¬ 
tory by the writer, in conjunction wdth Mr. J. L. 
Haughton. A very brief account in this place is 
perhaps justified in view of the fact that the oppor¬ 
tunity for publishing a full account of the work in 
the usual way will not occur for some months. 

The etching reagent consists of an acid solution of 
ferric chloride, similar to that frequently used for 
etching copper alloys, but containing about o-i per 
cent, of cupric chloride and about half that quantity 
of stannic chloride. The copper in this solution is, 
of course, displaced by the iron of any steel specimen 
exposed to it, and the copper is deposited on the 
surface of the steel. We have, however, discovered 
that in ordinary carbon steels this action can be made 
to occur in such a way that a thin deposit of copper 
is slowly formed on the ferrite, while pearlite and 
cementite are only very slightly affected. Under the 
microscope the ferrite appears to be blackened, while 
the pearlite remains bright. The appearance of the 
etched specimens is thus the exact negative of that 
obtained by ordinary reagents, provided that the steel 
is very pure. We have found, however, that in com¬ 
mercial steels the ferrite is not darkened uniformly, 
but that a strongly banded structure is developed. 
Apparently the rate of deposition of copper is greater 
the purer the ferrite, one of the most important im¬ 
purities in this regard being phosphorus. By a suit¬ 
able use of the reagent, patterns are obtained which 
indicate the distfibution of the phosphorus in a clear 
and striking manner and it is thus possible to obtain 
in two minutes by the use of the new reagent results 
hitherto only obtainable by the process of “Feat tint¬ 
ing.” 

By me kindness of Dr. J. E. Stead, F..R.S., we 
have been enabled to compare the patterns obtained 
by heat-tinting on one of Dr Stead’s own specimens 
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W. W. Reed. 

Technical Institute, Norwich, 

December 16, 1913. 


Mr. Reed is quite right, and doubtless the formula 
he suggests will have to be adopted for this and 
similar compounds when it is desired to express their 
structure graphically on the plane of the paper. 

It is, however, evident, as Prof. Armstrong stated 
at the meeting of the Chemical Society, that a large 
number of organic compounds are very inadequately 
represented by the usual two dimensional formulae, 
and that it will be necessary, in th$ near future, to 
reconsider our method of portraying the structure of 
these substances. The isolation of the compound 
under discussion, for which, on Prof. Armstrong’s sug¬ 
gestion, the name methyl-tetrahedrene tricarboxylic 
acid has been adopted, merely serves to accentuate 
the limitations of our present method, for it is evident 
that the formula suggested by Mr. Reed does not 
represent the true relative positions of the carbon 
atoms in the molecule. For example, it is difficult to 
understand that the formula 


co 2 h 



represents the same compound as Mr. Reed’s formula. 

This is still more apparent in Mr. Reed’s cube 
formula, in which it is difficult to realise that the 
eight carbon atoms are of equal value. 

J. F. T. 



X.C 
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